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The Ergosphere
of a
Kerr Black Hole

Ruffini, Wheeler, Physics Today, January (1971)

Ergosphere of a rotating black hole. The region between the surface of infinite
redshift (outer) and the event horizon (inner), here shown in a cutaway view, is
called the “ergosphere.” When a particle disintegrates in this region and one of
the fragments falls into the black hole, the other fragment can escape to infinity
. with- more rest plus kinetic energy than the original particle. Figure 5




The Black Hole Mass-Energy Formula
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The identification of the
first black hole in our
galaxy: Cygnus X-1
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A common
evolutionary scenario
for short and long

GRBs
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S-Matrix vs. Cosmic Matrix
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Hypercritical Accretion, Binary-Driven HNe, and IGC

Convective Instabilities
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Simulation of BdHNe
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LAT (100 MeV - 100 GeV)

GBM (10 KeV - 900 KeV) 1
— — BAT(10KeV-50KeV) |
—— XRT (0.3 KeV - 10 KeV)
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* Second Topic: R. Ruffini, Y. Wang, Y. Aimuratov, et al.; “X-ray Flares in
Early Gamma-ray Burst Afterglow”; Ap.J. submitted (arXiv: 1704.03821)
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_ GRB 060607A
% M Redshift:3.082
_ Eiso:2.14e+53erg
‘M Peak Time: 66.04s
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Progenitor
SN
Sub-class

BH

Hard
spectrum

X-ray

GeV

Outcome

Rate
(Gpc?y?)

Seven Different GRB families

Long bursts
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v Y
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gravitational-wave emission in Schwarzschild and Kerr geometries: some
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GRBs and gravitational wave detectors
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Helicoidal drifting sequence
around a Kerr Black Hole
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Effective potential in

Schwarzschild and Kerr geometries
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Summary of the seven different GRB families

Subclass number In-state Out-state To0 Ep.i Fliso Fiso X Eiso,Gev PGRB

(s) (MeV) (erg) (erg) (erg) (Gpe’yr™1)
XRFs COcore-NS  wNS-NS  ~2-10° <02  ~10*-10°2 ~ 10*8-10°" — 100123

BdHNe COcore-NS  »NS-BH  ~2-10° ~02-2 ~10°2-10°* ~ 10°'-10%? < 10°° 0.7719-08

BH-SN COcore-BH ~ vNS-BH  ~ 2-102 >2 > 10°%* ~ 10°1-10%2 > 1073 <0.771009

S-GRFs NS-NS MNS <2 <2 ~ 10%*°-10°2  ~ 10%9-10°! — 36710

S-GRBs NS-NS BH <2 >2 o~ 107221073 < 10°? ~ 10°2-10%3 (1.9?8) x 1073

1.1
U-GRBs vNS-BH <2 2 > 10°2 — - >0.7770°9%
2-

f—o0.08
GRFs NS-WD ~2-10° ~0.2-2 ~10°'-10°* ~ 10*°-10° — 1.0210-7¢

. m S—GRBs (7) GRFs (13) : ® S—GRBs (7) GRFs (13)
[ S—GRFs (33) ) m XRFs (82) ] X S—GRFs (33) , m XRFs (82)
L — short burst BdHNe (345) ] — short burst BdHNe (345)
distribution » - - long burst ' L distribution - - long burst
v distribution ' distribution

]
observed Log(7T9y/s) rest—frame Log(Tqp/s)
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